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(54) METHOD AND DEVICE FOR MONITORING PERFORMANCE OF SEMICONDUCTOR 
PRODUCING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the performance 
monitoring work, to predict troubles and to accurately 
catch the symptom of accident occurrence by 
automatically detecting and displaying the operating 
state of an operating part, 

SOLUTION: A sensor 200 of an operating part 8 used for 
control or safety measure is utilized for performance 
monitoring. The operating part 8 is operated by issuing a 
sequence instruction from a control unit 4 to a local 
controller 6. The operating state of the operating part 8 
(such as gate valve 9 or substrate support pin 10) is 
detected from the sensor 200, and detection data are 
fetched via the local controller 6 into the control unit 4. 
The fetched detecting data are arranged on the time 
base by a data acquiring/operating processing device 5. The detecting data are arithmetically 
processed. Thus, processing data for monitoring the operation of a device and calculating 
performance are provided. These processing data are transmitted to an operation unit 1 and 
displayed on the screen of its survey display means 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the performance- 
monitoring method of semiconductor fabrication machines and equipment and equipment 
which measure automatically the operating state of the right hand side of semiconductor 
fabrication machines and equipment, and enabled it to supervise an equipment 
performance. 
[0002] 

[Description of the Prior Art] Semiconductor fabrication machines and equipment, for 
example, multi chamber type single-wafer-processing plasma CVD equipment, are 
equipped with a vacuum conveyance room in the center, a substrate spare room (load 
lock chamber), a heat chamber, and two or more membrane formation rooms are 
established in the circumference of this vacuum conveyance room at a radial, and a gate 
valve is prepared, respectively between aforementioned vacuum conveyance room, load- 
lock-chamber, heat-chamber, and membrane formation rooms. Among these, another 
gate valve for carrying out carrying-in taking out of the substrate from the exterior is 
prepared in a load lock chamber. The vacuum carrier robot was prepared in the 
aforementioned vacuum conveyance room, and this vacuum carrier robot equips it with 
the conveyance arm. 

[0003] In the above-mentioned composition, the basic operation of substrate drawing of a 
vacuum carrier robot is as follows. The gate valve between a membrane formation room 
and a vacuum conveyance room is opened. The conveyance arm of a vacuum carrier 
robot is lengthened and it inserts in a membrane formation room. The substrate which the 
substrate support pin was descending and supporting is transferred to a conveyance arm. 
Its conveyance arm is drawn in and a substrate is taken out from a membrane formation 
room. The gate valve between a membrane formation room and a vacuum conveyance 
room is closed. Before and after this substrate ejection, EBAKKU (evacuation) is carried 
out by the evacuation system, and leak gas is introduced by the gas-control system, and 
air return is carried out at a membrane formation room. 

[0004] Thus, the performance cannot be demonstrated, unless semiconductor fabrication 
machines and equipment have many right hand sides, such as a drive system and an air- 
supply-and-exhaust system, and operation of these right hand sides is stabilized. Unless 
unlike the vertical-mold semiconductor device which processes several many substrates 
simultaneously especially a single-wafer-processing processor has many right hand sides 
and operation of these right hand sides is stabilized, a speed of operation and mechanism- 
reliability fall and the performance of sheet equipment cannot fully demonstrate it. 
[0005] Usually, it had judged whether the single-wafer-processing processor would 
demonstrate the performance by the monitoring function of the process operating time, 
"warning", "obstacle", etc. were judged, when the permissible operating time was 
prepared in a certain operation and this time was exceeded, "obstacle" has these 
"warning" and the role which detects the omen of the trouble of equipment. However, 
"warning" and the check of whether to operate in time as a design, although an allowed 



time does not exceed by the ability not recognizing "obstacle" unless an allowed time is 
exceeded were not completed. That is, it has not checked whether depending on the 
monitoring function of the process operating time, it would operate in the true meaning as 
a design. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, in order to perform the check of the 
right hand side of a single-wafer-processing processor of operation, the inspection data at 
the time of equipment manufacture and the employ ment data at the time of employment 
were measured by the stopwatch etc. Moreover, since a throughput would be influenced 
if not only a right hand side but exhaust air / air return (leak/EBAKKU) performance 
cannot be demonstrated, leak / EBAKKU time had also become the measuring object by 
the stopwatch. 

[0007] However, in order that all might acquire data by the handicraft, data acquisition 
took time and the shipment process or the process process was suppressed: Moreover, 
since data are acquired by the stopwatch, exact time measurement cannot be performed. 
And although the measurement count had to be increased to some extent from relations, 
such as a life, since there were many check items, it was the grade measured by the 
stopwatch several times in fact. For this reason, the measurement result was not set as the 
object of an outgoing inspection. Moreover, since there was little data, when a 
performance fell by aging, **** was not able to discover the change to burn and was not 
able to take suitable measures. 

[0008] The technical problem of this invention is by automating the measurement which 
human being was doing conventionally to offer the performance-monitoring method of 
the semiconductor fabrication machines and equipment which can hold the signs of 
precognition of a trouble, and the occurrence of accident as measurement is mitigated and 
an operator can check the performance of equipment to timely, and equipment. 
Moreover, the purpose of this invention is to offer the performance-monitoring 
equipment of the semiconductor fabrication machines and equipment which can display a 
measurement result, in order to make a check easy. 
[0009] 

[Means for Solving the Problem] The 1st invention is the performance-monitoring 
method of the semiconductor fabrication machines and equipment which supervised the 
performance of semiconductor fabrication machines and equipment based on the 
operating state of the right hand side which formed the sensor for surveillance which 
detects operating state in the right hand side of semiconductor fabrication machines and 
equipment, and was detected by this sensor. 

[0010] As semiconductor fabrication machines and equipment, it is [ other than multi 
chamber type single-wafer-processing plasma CVD equipment ] applicable to inline-type 
single-wafer-processing plasma CVD equipment, inline-type batch-type plasma CVD 
equipment, an in-line formula sputtering system, etc. here. By the conveyance system, a 
right hand side consists of a drive system, a conveyance system, an air-supply-and- 
exhaust system, etc., for example, in a drive system, it is a gate valve, a substrate support 
pin, an electrode elevator style, etc., and if it is in an air-supply-and-exhaust system, it is [ 
it is a substrate carrier robot etc., and ] control-of-flow equipment etc. 
[001 1] When the operating state of a right hand side is supervised using a sensor, 
compared with the conventional method which was being supervised by the stopwatch, 



efficiency increases and it excels in reliability. 

[0012] In this case, in order to make equipment economical, it is good to use the existing 
sensor formed in the aforementioned right hand side as the object for control or an object 
for safety practices as a sensor for the aforementioned surveillance. 
[0013] Moreover, it is good to arrange the timing of the aforementioned sensor of 
operation in on a time-axis, in order to use the aforementioned existing sensor as a sensor 
for surveillance, to carry out data processing of the data which detected and detected the 
operating state of a right hand side from the sensor, to create the data for surveillance of 
operation of the aforementioned right hand side or the data for equipment performance 
calculation, and to display this. Here, the data for equipment performance guarantees are 
also contained in the data for equipment performance calculation. Moreover, the data for 
surveillance of operation are that for which it asked based on the operating state of a right 
hand side, for example, if they are in a gate valve, they are the open (OPEN) time, 
closing (CLOSE) time, number-of-times of operation, and measurement opening day 
time etc. If it is in a substrate support pin or an electrode elevator style, it is the elevation 
(UP) time, downward (DOWN) time, number-of-times of operation, and measurement 
opening day time etc. Moreover, if it is in an exhaust air system or a gas system, they are 
leak time, EBAKKU time, etc. The data for equipment performance calculation are for 
example, substrate processing number of sheets, a lead time, operating ratio calculation, 
an operational status monitor, etc. 

[0014] If what arranged the timing of a sensor of operation in on a time-axis, was 
automatic, detected the operating state of a right hand side, and carried out data 
processing of the detected data is used as the data for surveillance of operation of the 
aforementioned right hand side, or data for equipment performance calculation as 
described above, performance monitoring of the whole equipment will be made with the 
individual surveillance of each right hand side. Moreover, performance monitoring will 
become still easier if processed data are displayed. 

[0015] While the 2nd invention moves the sensor which detects the operating state of the 
right hand side of semiconductor fabrication machines and equipment, and the 
aforementioned right hand side by the predetermined sequence While giving a 
predetermined sequence instruction to the subcontrol section which transmits the data of 
the operating state of the aforementioned right hand side detected by the aforementioned 
sensor, and this subcontrol section It is performance-monitoring equipment of 
semiconductor fabrication machines and equipment equipped with the main-c&ntrol 
section which acquires and carries out data processing of the data transmitted from the 
aforementioned subcontrol section, and creates processed data, and the output section 
which outputs the processed data created in the aforementioned main-control section as 
the data for surveillance of operation, or data for equipment performance calculation. 
[0016] Thus, if the right hand side of equipment is supervised using a sensor, a right hand 
side or equipment can confirm easily whether demonstrate the function as a performance.. 
Moreover, if firm output of the object for surveillance of operation or the data for 
equipment performance calculation is carried out, the throughput fall of substrate 
processing with equipment can be supervised. Moreover, the employment situation at the 
time of equipment employment can be grasped from the object for surveillance of 
operation, or the data for equipment performance calculation, and these data serve as 
early detection of equipment fault generating, and an index of a cure while serving as an 



index of the improvement for efficient employment. 

[0017] In this case, if the existing object for control or the sensor for safety practices is 
used for the sensor for surveillance, structure can be simplified, the man day spent on 
surveillance also becomes fewer, and the burden of data origination can be mitigated. 
Moreover, a means by which the aforementioned control section memorizes each data of 
a drive system, an air-supply-and-exhaust system, and a conveyance system of operation, 
Data processing is carried out based on each memorized data of operation. The operating 
time of a drive system, the number of times of operation, If it has a data-processing 
means to ask for equipment performances, such as substrate processing number of sheets, 
a lead time, an operating ratio, and operational status, from the purge timing of a gas 
operating condition and an exhaust air system, air return time, the conveyance time of a 
conveyance system, substrate exchange time, and these Based on data of operation, it can 
ask for the data for surveillance of operation of each right hand side, or the data for 
equipment performance calculation easily. Moreover, if the aforementioned output 
section has the means which carries out the display output of the taken-out processed 
data, performance monitoring of equipment will become still easier. 
[0018] 

[Embodiments of the Invention] The performance-monitoring method of the 
semiconductor fabrication machines and equipment concerning this invention and the 
operation gestalt of equipment are explained below. Here, the semiconductor fabrication 
machines and equipment of single wafer processing which manufactures the glass 
substrate for liquid crystal displays are explained. 

[0019] As shown in drawing 1 , the performance-monitoring equipment of semiconductor 
fabrication machines and equipment consists of the operation unit 1 as the output section, 
the control unit 4 as the main-control section, a local controller 6 as a subcontrol section, 
and a sensor 200 for right-hand-side surveillance, and supervises the performance of the 
right hand side 8 connected to a local controller 6. 

[0020] The operation unit 1 has the arrangement parameter setting section 2 and the 
performance survey display means 3. The arrangement parameter setting section 2 
performs the definition of the data for screen composition of the display screen displayed 
on the performance survey display means 3, the definition of the data used by the data 
acquisition / processing unit 5 of a control unit 4, and a setup of the set point/initial value. 
The performance survey display means 3 creates the pallet for screen display from the 
arrangement parameter setting section 2, carries out the super pause of the processed data 
transmitted from data acquisition / processing unit 5, and carries out a screen display. 
[0021] An operator's setup of a password carries out a screen display of the measurement 
result to the performance survey display means 3. The screen composition is considered 
for example, as 3 screen composition, and let it be the number-of-times measurement 
screen of (1) operating-time measurement / operation ( drawing 10 ), the gas operating- 
condition measurement screen ( drawing 1 1 ) of (2) each chamber (tub), and (3) 
equipment performance screens ( drawing 12 ). At the time of the display of the 
performance survey display screen, the data read in function of the performance survey 
display means 3 always takes out processed data from a control unit 4, and displays on 
the performance survey display means 3. 

[0022] A control unit 4 has a data storage, processing, data acquisition / operation 
processing facility, etc. by the function, the data acquisition / processing unit 5 which 



gives the sequence control instruction for the recipe for controlling substrate process 
processing, and performance monitoring of equipment to a local controller 6. Data 

acquisition receives the setting information in the arrangement parameter related to the 
sampling item in this fiinction from the operation unit 1 , and acquires data according to 
setting information at the time of shipment or equipment employment (it contains at the 
time of hand control). Moreover, data data processing carries out data processing of the 
acquired data if needed, and creates processed data. 

[0023] A local controller 6 has the actuator control sequence section 7, moves a right 
hand side 8 by the predetermined sequence with a recipe and the directions from a control 
unit 4, and, thereby, transmits the data which detected and (measurement) detected data 
of operation to a control unit 4 from a right hand side 8, 
[0024] Right hand sides 8 are the gate valve 9 of each mechanism section which 
constitutes semiconductor fabrication machines and equipment, the substrate support pin 
10, the electrode elevator style 1 1, the air-supply-and-exhaust system 12, and conveyance 
system 13 grade. The sensor 200 (209-213) for detecting these operating state is formed 
in these, a sensor 209 -- opening and closing of a gate valve 9 - a sensor 210 -- rise and 
fall of the substrate support pin 10 - in a sensor 21 1, a sensor 212 can detect the quantity 
of gas flow of the air-supply-and-exhaust system 12 etc., and a sensor 213 can detect the 
operating state of the conveyance system 1 3 for rise and fall of the electrode elevator 
style 1 1, respectively The existing sensor currently used as the object for process control 
or an object for safety practices is used for these sensors 200. 
[0025] Next drawing 2 is used and the semiconductor fabrication machines and 
equipment of single wafer processing with which the above-mentioned right hand side is 
incorporated are concretely explained taking the case of multi chamber type single-wafer- 
processing plasma CVD equipment. 

[0026] Around the appearance 8 square-shape-like vacuum conveyance room 21 (T2) at a 
radial The 1st load lock chamber 22 (Ml), The 2nd load lock chamber 23 (M2), the 
substrate heat chamber 24 (M3), the 1 st membrane formation room 25 (M4) of SiN, The 
2nd membrane formation room 26 (M5) of SiN, the 1st membrane formation room 27 
(M6) of a-Si (amorphous silicon), the 2nd membrane formation room 28 (M7) of a-Si, 
and the a-Si (n+) membrane formation room 29 (M8) are formed. Between these 
chambers and the aforementioned conveyance rooms 21 which were prepared, gate 
valves 30-37 are formed, respectively, and it connects [ radial ] airtightly. Moreover, the 
gate valves 38 and 39 for carrying out carrying-in taking out of the glass substrate 40 
from the air conveyance stand 139 (Tl) are formed in the 1st located in right-hand side 
among chambers, and the 2nd load lock chamber 22 and 23, respectively. 
[0027] It is possible for the vacuum substrate carrier robot 45 to be formed in the 
aforementioned vacuum conveyance room 21, for this vacuum substrate carrier robot 45 
to possess 2 sets of conveyance arms 46 and 47 driven independently, and for two glass 
substrates to be put in block, and to convey to each loculus 22-29. Moreover, the cassette 
shelf 50 which holds two or more four cassettes 41-44 with the substrate carrier robot 48 
which has the conveyance arm 49 here is formed in the air conveyance stand 139 
connected with the 1st and the 2nd load lock chamber 22 and 23 through gate valves 38 
and 39. It is possible to convey a glass substrate 40 by this substrate carrier robot 48 
between cassettes 4 1 -44, the 1 st and the 2nd load lock chamber 22, and 23 . 
[0028] Next, by explaining the composition of the SiN membrane formation room which 



constitutes multi chamber type single-wafer-processing plasma CVD equipment explains 
drive systems, such as a substrate support pin of a chamber, and an electrode elevator 
style, and the air-supply-and-exhaust system which controls gas. 
[0029] Drawing 3 shows the outline cross section of the 1st membrane formation room 
25 of SiN, or the 2nd membrane formation room 26 of SiN. The chamber has 2 tub 
structures. In addition, since the gate valve is attached in the direction perpendicular to 
space, it does not appear on the drawing. The upper electrode (cathode) 53 is formed in 
the ceiling side of the processing room 52. The up heater 54 is laid under this upper 
electrode 53. moreover - the undersurface of the upper electrode 53 - much gas 
distributions - the shower plate 55 with which the hole was drilled is formed The 
reactant gas introduction pipe 56 is formed in the upper part of the processing room 52, 
and the reactant gas introduced from this is supplied to the processing room 52 from the 
shower plate 55. 

[0030] The lower electrode (anode) 57 which functions on the lower part of the 
processing room 52 also as a susceptor is formed, and the lower heater 58 is laid under 
this lower electrode 57. A glass substrate 40 is supported through the substrate support 
pin 59 prepared in the bottom electrode 57 of the above free [ rise and fall ], and the 
aforementioned processing room 52 is open for free passage with the exhaust pipe 60. 
The lower electrode 57 fixes to the lower electrode support rod 61 which penetrates the 
base of the processing room 52. The support rod 61 is airtightly surrounded with bellows 
62. The soffit of the support rod 61 is attached in the electrode elevator style 63, and 
enables rise and fall of the lower electrode 57 by moving the electrode elevator style 63. 
If the lower electrode 57 is gone up to an upper limit, an inner lift will be formed and the 
processing room 52 will be divided into an inner lift and an outside tub. 
[0031] Moreover, the PENINGU gage 64 and Pirani gage 65 which were attached in the 
membrane formation room 25 (26) are the sensor which measures the pressure in a 
chamber, and a vacuum sensor and another side function [ one side ] as an atmospheric 
pressure sensor. 

[0032] The sensor which was attached in the motor driver and which is not illustrated 
performs detection of the operating time of the above-mentioned substrate support pin 59 
and the electrode elevator style 63, and the number of times of operation, moreover, the 
thing for which the operating condition of the gas in the gas introduction pipe 56 and 
exhaust pipe 60 used as an air-supply-and-exhaust system inputs into an A/D converter 
the signal of the mass-flow controller (MFC) which is not illustrated - it measures 
[0033] In addition, although not explained here, the 1st membrane formation room 27 of 
a-Si, the 2nd membrane formation room 28 of a-Si, and the a-Si (n+) membrane 
formation room 29 are equipped with the 1st membrane formation room 25 of SiN and 
the 2nd membrane formation room 26 of SiN, and analogous structure. Moreover, the 1st, 
the 2nd load lock chamber 22 and 23, the substrate heat chamber 24, and the vacuum 
conveyance room 21 are equipped with structure like drawing 4 - drawin g 6 Here, only 
explanation of a sign is given and detailed explanation is omitted. 

[0034] The 2 load lock chamber 23 is shown, drawing 4 - the [ the 1st load lock chamber 
22 or ] - 70 is the object N2 for leak which introduces the nitrogen gas (N2) for carrying 
out atmospheric pressure return of the inside of a chamber. Inlet, The exhaust port for 
which 71 exhausts the gas in a chamber, the substrate support pin by which 72 holds a 
glass substrate 40 working, the Pirani gage to which 73 measures the pressure in a 



chamber, the Pennine gage with which 74 measures the pressure in a chamber, 30 (31), 
and 38 (39) are gate valves. The sensor which attached the gate valve in the actuator 
which carries out opening-and-closing control detects opening and closing of a gate 
valve. 

[0035] Drawing 5 shows the substrate heat chamber 24, and, for 80, as for a soaking 
board and 82, a heater unit and 81 are [ a heater unit elevator style and 83 ] AC servo 
motors, drawing 6 - the vacuum conveyance room 21 ~ being shown 45 - a vacuum 
substrate carrier robot and 90 - for a Pirani gage and 93, as for a radiation thermometer 
and 95, a PENINGU gage and 94 are [ a substrate detection sensor and 91 / a turbo 
molecular pump and 92 / a main exhaust air bulb and 96 ] pressure switches 
[0036] Next, it returns to drawing 2 and operation of the vacuum substrate carrier robot 
45 prepared in the vacuum conveyance room 21 which constitutes a conveyance system 
is explained to the conveyance place 26, for example, the 2nd membrane formation room 
of SiN, talcing the case of the case where a glass substrate 40 is conveyed, for example 
from the 1st load lock chamber 22 a conveying agency. Although operation differs by 
whether an elevator style is in the substrate carrier robot 48, or there is nothing, there is 
no elevator style here and the case where the substrate support pin in the 1st load lock 
chamber 22 and the membrane formation room 26 goes up and down, respectively is 
explained. 

[0037] First, the substrate support pin 72 which is supporting the substrate in the 1st load 
lock chamber 22 goes up. an arm 47 **** - it elongates from a standby state the 
bottom, the nose of cam is inserted in the 1st load lock chamber 22, and a glass substrate 
40 is transferred at the nose of cam of an arm 47 from the substrate support pin 72 If it 
transfers, an arm 47 will be sampled from the 1st load lock chamber 22 Q f ****»*♦#**. 
Even this is the substrate drawing section from a conveying agency. 180 degrees of arms 
47 which next transferred the substrate 40 are rotated, an arm 47 is elongated, and it 
inserts in the membrane formation room 26. The substrate support pin 59 in the 
membrane formation room 26 is gone up, and a glass substrate 40 is transferred to the 
substrate support pin 59 from an arm 47. An arm 47 is returned to **************** 
after a transfer Even this is substrate ON ****** to a conveyance place. A series of. 
conveyance operation by this is completed. 

[0038] If a timing diagram shows the above-mentioned operation, it will be as drawing 7 
. As shown in this drawing, synchronizing with operation of the vacuum substrate carrier 
robot 45, opening/closing of the gate valve 30 of a conveying agency and the gate valve 
34 of a conveyance place are done with this conveyance operation. The gate valve 30 of 
the 1st load lock chamber 22 which is a conveying agency is opened from closing in 
advance of substrate drawing operation from a conveying agency, and maintains opening 
during substrate drawing. A gate valve 30 is closed after substrate drawing, and closing is 
maintained until the next drawing occurs. The gate valve 34 of the membrane formation 
room 26 which is a conveyance place is opened from closing at the time of arm rotation 
of substrate ON ****** to a conveyance place, and the inside of substrate ON ** 
maintains opening. 

[0039] A gate valve 34 is closed after substrate ON **, and closing is maintained until 
there is the next substrate ON **. It is time after the rise time at the time of opening of 
gate valves 30 or 34 or the fall time at the time of closing turns into the gate-valve 
operating time A and takes out directions of operation to the actuator for a gate-valve 



opening-and-closing drive until a sensor recognizes completion of operation. Moreover, a 
substrate 40 is taken out from a conveying agency and the time to substrate ON ** to a 
conveyance place is called tub conveyance time B. This tub conveyance time B is 
measured by detecting for example, an arm position by the sensor. 
[0040] The substrate support pin 59 after substrate ON ** and in the membrane formation 
room 26 descends, and transfers a substrate 40 on the lower electrode 57. After a 
substrate transfer, in order to make plasma generating space into the minimum, the lower 
electrode 57 is gone up and an inner lift is formed. 

[0041] In addition, since a substrate support pin does not operate when the robot for 
substrate conveyance has an elevator style, a conveyance timing diagram becomes the 
order of * * arm descent, * * arm elongation, * * arm rise, and * * drawing from a 
conveying agency in the substrate drawing section. Moreover, by substrate ON ******, it 
becomes the order of ** arm rotation rise, ** arm elongation, ** arm descent, and ** arm 
** to a conveyance place. 

[0042] By the way, each sensor which detects the operating state of a right hand side 8 
has sent detection data to the local controller 6 as follows. 

[0043] A gate valve / substrate support pin: A sensor is connected to a local controller 6 
by parallel I/O. 

[0044] Electrode elevator style: Information is reported to a local controller 6 by serial 
communication from the sensor attached in the motor driver. 

[0045] Leak / EBAKKU time: Incorporate a vacuum sensor, an atmospheric pressure 
sensor, etc. to a local controller by parallel I/O 

[0046] Gas system: Analog connection of the output of the gas flow sensor attached in 
the gas-control system was made at the A/D converter, and it is busy to the local 
controller through the A/D converter. 

[0047] Drawing 8 shows the flow chart of the performance-monitoring processing by the 
performance-monitoring equipment of the semiconductor fabrication machines and 
equipment mentioned above. Data acquisition (Step 106) in this processing is performed 
at the time of employment at the time of the shipment except the time of process 
operation. When acquiring with unattended operation, it may acquire with a manual 
operative method. 

[0048] In FD construction of Step 101, an operator builds an arrangement parameter to 
FD. Arrangement parameters are the definition of the data for composition of the 
performance survey display screen, the definition of the data used by data acquisition and 
data processing, initial setting, etc., as mentioned above. 

[0049] At Step 103, reading of an arrangement parameter is operated from FD in the 
operation unit 1. The operation unit 1 reads an arrangement parameter, and it transmits 
setting information to a control unit 4 while making it reflected in the display screen for 
performance surveys (Steps 104 and 105). 

[0050] A control unit 4 sends the recipe for detecting the operating state of a right hand 
side 8, and a sequence instruction to a local controller 6 here (Step 1 12). A local 
controller 6 operates a right hand side 8 by the sequence instruction from a control unit 4 
using the actuator control sequence section 7 (Step 1 13). At Step 106, a control unit 4 
acquires the data of four kinds of items as follows from the sensor 200 which detected the 
operating state of a right hand side 8 through a local controller 6. 
[0051] (1) A gate valve, a substrate support pin state (the switching condition of a gate 



valve, position of a substrate support pin) 

(2) Electrode rise-and-fall state (position of an electrode) 

(3) Gas operating-condition data (leak start / end time, data for EBAKKU start / end time 

(4) equipment performance calculation (substrate processing number of sheets, a lead 
time, an operating ratio, operational status monitor)) 

Above (1) - (4) Data processing which asks, for an equipment performance based on the 
acquired data is performed (Step 107). 

[0052] When the screen for a display is chosen from on an operation unit screen (Step 
108), the operation unit 1 receives and displays processed data from a control unit 4 
(Steps 109 and 1 10). At this time, the pallet for screen display is created from the 
performance survey display screen and an arrangement parameter, the processed data 
obtained by data acquisition and data processing are carried, and it displays on the survey 
display means 3 (the display screen mentions later). At Step 111, when an operator wants 
to reset data acquisition and calculation data, if the depression of the "R" mark on a 
screen is carried out, a data reset instruction will be transmitted to a control unit 4 from 
the operation unit 1, and accumulation data will be initialized (Step 102). 
[0053] By the way, the detail of four items acquired at said step 106 is as follows. 
(1) Measure the operating time per 0. 1 seconds about the next item of the right hand side 
in the mechanism in which an operating-time measurement throughput is influenced 
directly. The measuring time is a maximum of 999.9 seconds (it corresponds to XXX.X 
of front Naka of drawing 10 ). 
[0054] (a) Drive system (refer to drawing 7 ) 

- Gate-valve operating time (opening/closing) - Time A and the substrate support pin 
operating time at the time of substrate conveyance (a rise/down) - Time C at the time of 
substrate conveyance (there are that to which a pin moves with equipment in addition, 
and a thing which does not move.) 

- Electrode elevator style operating time (a rise/down) - The rise-and-fall operating time 
of the lower electrode 57 which operates with a manual operative method at the time of a 
residue instruction at the time of gas cleaning at the time of a process (if it is in the 
substrate heat chamber 24, it becomes the operating time of the heater unit elevator style 
82) 

(h) Exhaust air system (refer to drawing 10 ) 

- EBAKKU time of load locks chamber Ml and M2 (it beforehand **** second from last 
time last time) Beforehand ******, beforehand ******** (hereafter) It is only called the 
past 5 times. - The real processing time and the load lock chamber Ml of an EBAKKU 
instruction with a manual operative method, The leak time of M2 (The past 5 times) - 
EBAKKU time (past 5 times) — of the real processing time and the heat chamber M3 of a 
leak instruction with a manual operative method, and the membrane formation rooms 
M4-M8 - the real processing time (c) of a leak instruction with the leak time (past 5 
times) - manual operative method of the real processing time and the heat chamber M3 
of an EBAKKU instruction with a manual operative method, and the membrane 
formation rooms M4-M8 Conveyance system (refer to drawing 7 ) 

- Tub conveyance time [ - The execution time with which the air substrate carrier robot 
48 replaces the substrate of load locks chamber Ml and M2 with unattended operation (2) 
/ Number-of-times measurement of operation ( drawing 10 ) ] - Substrate exchange time 
by real processing-time B and the vacuum substrate carrier robot 45 of a conveyance 



instruction with a manual operative method - Substrate exchange time by the execution 

time and the air substrate carrier robot 48 of operation which the substrate of the 

membrane formation rooms M4-M8 replaces with unattended operation 

The number of times of operation is acquired at the time of exchange of a right hand side 

etc. for foreknowledge. Moreover, the number of times can be reset and reset time is also 

displayed. 

- The number of times of gate-valve operation (number of times of opening -> closing) 

- The number of times of substrate support pin operation (number of times of a rise -> 
down) 

- The number of times of electrode elevator style operation (number of times of a rise -> 
down) (a heat chamber is the heater unit elevator style operating time) 

(3) Gas operating-condition measurement ( drawing 1 1 ) 

(a) Used gas MFC full-scale value (b) Membrane formation rooms 24-29 Gas 1 - gas X 
Operating flow rate integrated value (gas 1 - Gas X are the kind of gas) 
(c) Display the operating condition of each reactant gas. The flow rate in every minute is 
integrated and the total flow of the past 1 hour is displayed. The amount of per [ used ] 
hour (SLM/h). Reset of the amount of addition is possible. Reset time is also displayed. 

(4) Equipment performance calculation ( drawing 12 ) 

(a) The total substrate number of processing (the total number of processing) 

Period processing number of sheets - Reset of number of sheets is possible. Reset time is 

also displayed. 

[0055] (b) (c) which the lead time lead time of the substrate of the lead time newest says 
the time to the completion of substrate storing to a substrate drawing start - a cassette 
from a cassette MTBF/MTTR/operating ratio calculation operating ratio 
=MTBF/(MTBF+MTTR-maintenance time) 

MTBF: It is mean time between failure, it is the time of the time of becoming an on- 
stream halt from the ready for startup enclosed with the alternate long and short dash line 
in drawing 9 which shows mode changes of equipment, and when it is in either of the two 
following states, it becomes. 

[0056] ** While equipment is processing the substrate in the state which can be substrate 
processed, in the state where ** equipment is waiting for the injection of a substrate in 
the state which can be substrate processed, all are in the state which can be substrate 
processed and equipment is classified according to factors other than equipment (AGV 
(automated guided vehicle) does not have a cassette) as mentioned above. 
[0057] MTTR. It is in the state which cannot perform processing of a substrate in 
equipment in mean time to repair by the factor by the side of equipment (except for 
maintenance time, such as equipment cleaning). 

[0058] (d) A state percentage display of operational status monitor operation / 
standby/and others. Package reset is possible. Reset time is also displayed. 
[0059] (e) The version display of software, next the display result of Step 1 10 become 
like drawing 10 - drawing 12 . 

[0060] The operating time and the number-of-times measurement screen of a drive 
system / exhaust air system are shown in drawing 10 . M1-M8 which were displayed here 
on the side of a screen mean each chamber. 

[0061] the Ml :1st load-lock-chamber 22M2:2nd load-lock-chamber room 23 - 1st 
membrane formation room of M3 : substrate heat-chamber 24M4:SiN 25M - 1st 



membrane formation room of 2nd membrane formation room of 5:SiN 26M6:a-Si 27M -- 
a 2nd membrane formation room of 7:a-Si 28M8:a-Si (n+) membrane formation room -- 
29T1 (Ml) -- Tl (M2) means the gate valves 38 and 39 by the side of the 1st and the air 
conveyance stand 139 (Tl) of the 2nd load lock chamber Ml and M2, respectively. 
Moreover, the item displayed on the left of a screen shows the gate valve which 
constitutes a drive system and an exhaust air system, a substrate support pin, an electrode 
elevator style, leak time (second), and EBAKKU time (second). 
[0062] A gas operating-condition screen is shown in drawing 11 Each train shows a 
chamber kind and each line shows a type of gas. In addition, FS is a full scale. An 
equipment performance screen is shown in drawing 12 Substrate processing number of 
sheets, a lead time, operating ratio calculation, an operating ratio, an operational status 
monitor, and a software wear version list are displayed. In addition, OU, CL, and LC of a 
software version list are the abbreviated name of the following controller, and the version 
currently displayed is a program version of a software program connoted, respectively. 
[0063] OU (Operation Unit) -- Control unit CU (Control Unit) -- Main-control section 
LC (Local Controllor) - According to a subcontrol section, thus the operation gestalt, the 
existing sensor currently used for process control (the object for device control or for 
safety practices) is used for performance monitoring. By detecting operating state 
automatically from a right hand side by the sensor for process control attached in the 
right hand side, and arranging those timing of operation in on a time-axis, and processing 
it, it is used as the surveillance of equipment of operation, and data for performance 
calculation (guarantee), and these are indicated by the output at the display means 3 of 
the operation unit 1 . 

[0064] In order to perform the check of the right hand side of multi chamber type single- 
wafer-processing plasma CVD equipment of operation, it becomes unnecessary therefore, 
to measure data by the stopwatch etc. Moreover, in order any data are automatic and to 
acquire them, data acquisition does not take time and a shipment process or a process 
process is not suppressed. Moreover, since data are automatically acquired by the sensor, 
exact time measurement can be performed and data can moreover always be acquired, 
when a performance falls by aging, **** can discover change to burn and can take the 
measures. Moreover, since it is automatical measurement even if there are many check 
items of operation, it can carry out, and a measurement result can also be made into the 
Conditions of an outgoing inspection. 

[0065] Moreover, since performance monitoring of equipment was displayed on the 
display means using the existing sensor, it can always confirm with automatic whether to 
demonstrate the performance the equipment was described to be by manufacture 
specification at the time of equipment employment. The employment situation at the time 
of equipment employment can be grasped by the data measured (survey), and it can 
consider as the index of the improvement for efficient employment. The operating time of 
the right hand side which furthermore influences an equipment performance (throughput) 
directly, and leak / EBAKKU time can supervise easily, and is the early detection of a 
fault part, and a help to a cure. Moreover, reduction of a measurement man day can be 
aimed at by achieving automation of the time-data measurement for inspection at the time 
of equipment shipment. Moreover, the man day spent on measurement also becomes 
fewer, and the burden of inspection data origination is mitigated. Moreover, the 
throughput fall of substrate processing with equipment can be supervised. 



[0066] In addition, with . the gestalt of operation, although a gate valve, a substrate 
support pin, an electrode elevator style, leak time, and EBAKKU time were set as the 
detection (measurement) target of a right hand side, this invention is not limited to this. 
The candidate for detection can also be increased further and it is also possible to 
supervise an equipment performance from a thereby still more total viewpoint. Moreover, 
besides the glass substrate for liquid crystal displays, substrates may be semiconductor 
wafers, such as a silicon wafer. 
[0067] 

[Effect of the Invention] Since the data which supervise a right hand side using a sensor 
can be detected automatically according to this invention method, compared with the 
conventional method which can supervise an equipment performance based on this and 
was being supervised by the stopwatch, efficiency increases and it excels in reliability. In 
this case, if it is economical if the existing sensor is used, and the timing of the sensor of 
operation is arranged in on a time-axis, data of operation are taken out and it is used as 
the data for surveillance of operation of a right hand side, or data for equipment 
performance calculation, performance monitoring of the whole equipment will be made 
with the individual surveillance of each right hand side. 

[0068] Moreover, according to this invention equipment, since the right hand side of 
equipment was supervised using the sensor, a right hand side or equipment can confirm 
easily whether demonstrate the function as a performance. Moreover, from the object for 
surveillance of operation, or the data for equipment performance calculation, the 
throughput fall of substrate processing with equipment can be supervised. Moreover, the 
employment situation at the time of equipment employment can be grasped from the 
object for surveillance of operation, or the data for equipment performance calculation, 
and these data serve as early detection of equipment fault generating, and an index of a 
cure while serving as an index of the improvement for efficient employment. 
[0069] In this case, if the existing sensor is used, structure can be simplified, the man day 
spent on surveillance also becomes fewer, and the burden of data origination can be 
mitigated. Moreover, if the control section is equipped with a storage means to memorize 
each data of a right hand side of operation, and a data-processing means to calculate these 
data, based on data of operation, it can ask for the data for surveillance of operation of 
each right hand side, or the data for equipment performance calculation easily. If it 
furthermore has a display-output means and processed data are displayed, performance 
monitoring of equipment will become easy. 



CLAIMS 



[Claim(s)] 

[Claim 1] The performance-monitoring method of the semiconductor fabrication 
machines and equipment which supervised the performance of semiconductor fabrication 
machines and equipment based on the operating state of the right hand side which formed 
the sensor for surveillance which detects operating state in the right hand side of 
semiconductor fabrication machines and equipment, and was detected by this sensor. 
[Claim 2] The performance-monitoring method of the semiconductor fabrication 
machines and equipment according to claim 1 which used the existing sensor formed in 



the aforementioned right hand side as the object for control, or an object for safety 
practices as a sensor for the aforementioned surveillance. 
[Claim 3] The performance-monitoring method of the semiconductor fabrication 
machines and equipment which carry out data processing of the data which detected the 
operating state of a right hand side and detected from the sensor which arranged the 
timing of the aforementioned sensor of operation in on a time-axis in the performance- 
monitoring method of semiconductor fabrication machines and equipment according to 
claim 2 in order to use the aforementioned existing sensor as a sensor for surveillance, 
and arranged timing of operation in on a time-axis in this way, create the data of the 
aforementioned right hand side for surveillance of operation, or the data for equipment 
performance calculation, and displayed this. 

[Claim 4] Performance-monitoring equipment of semiconductor fabrication machines and 
equipment characterized by providing the following. The sensor which detects the 
operating state of the right hand side of semiconductor fabrication machines and 
equipment. The subcontrol section which transmits the data of the operating state of the 
aforementioned right hand side detected by the aforementioned sensor while moving the 
aforementioned right hand side by the predetermined sequence. The main-control section 
which acquires and carries out data processing of the data transmitted from the 
aforementioned subcontrol section, and creates processed data while giving a 
predetermined sequence instruction to this subcontrol section. The output section which 
outputs the processed data created in the aforementioned main-control section as the data 
for surveillance of operation, or data for equipment performance calculation. 
[Claim 5] Performance-monitoring equipment of the semiconductor fabrication machines 
and equipment according to claim 4 which used the existing object for control, or the 
sensor for safety practices as the aforementioned sensor. 

[Claim 6] Performance-monitoring equipment of semiconductor fabrication machines and 
equipment according to claim 4 or 5 characterized by providing the following. A means 
by which the aforementioned control section memorizes each data and the 
aforementioned processed data of operating state of the drive system which constitutes 
the aforementioned right hand side, an air-supply-and-exhaust system, and a conveyance 
system. A data-processing means to carry out data processing based on each memorized 
data, and to ask for processed data, such as substrate processing number of sheets, a lead 
time, an operating ratio, and operational status, from the purge timing of the operating 
time of a drive system, the number of times of operation, a gas operating condition, and 
an exhaust air system, air return time, the conveyance time of a conveyance system, 
substrate exchange time, and these. 

[Claim 7] Performance-monitoring equipment of the semiconductor fabrication machines 
and equipment according to claim 4 to 6 with which the aforementioned output section 
has the means which carries out the display output of the aforementioned processed data. 



[Translation done ] 



